EP 0 979 814 B1

) oo e IR (D
(19) o European Patent Office

Office européen des brevets (11) EP 0 979 814 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Intcl.7: CO7C 249/12, CO7C 251/32

of the grant of the patent:
22.10.2003 Bulletin 2003/43

(21) Application number: 99306143.1

(22) Date of filing: 04.08.1999

(54) Improved synthesis of haloformimine compounds
Verbesserte Synthese von Haloformiminverbindungen

Synthése améliorée de composés haloformimine

(84) Designated Contracting States: (74) Representative: Davis, Carole Amanda et al
CHDEES FRGBIT LI Rohm and Haas (UK) Limited
European Operations Patent Dept.,
(30) Priority: 11.08.1998 US 96054 P Lennig House,
2 Mason’s Avenue
(43) Date of publication of application: Croydon, Surrey CR9 3NB (GB)

16.02.2000 Bulletin 2000/07
(56) References cited:

(73) Proprietor: ROHM AND HAAS COMPANY * ROHLOFF, JOHN C. ET AL.: "Bromonitrile oxide
Philadelphia, Pennsylvania 19106-2399 (US) [3+2] cycloadditions in water" TETRAHEDRON
LETTERS, vol. 33, no. 22,1992, pages 3113-3116,
(72) Inventors: XP002124191
¢ Berrier, John Vincent e DE PAOLINI I.: "Richerche sulle diossime"
Mt. Laurel, New Jersey 08054 (US) GAZZETTA CHIMICA ITALIANA, vol. 60, 1930,
¢ Umarvadia, Ashutosh Sumantrai pages 700-704, XP002124192

Horsham, Pennsylvania 19044 (US)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55
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Description

[0001] Thisinvention relates to a method for preparing haloformimine compounds. In particular, the present invention
relates to an improved process for halogenation of formimine compounds.

[0002] Haloformimine compounds are a commercially important class of organic compounds. Haloformimines are
useful as intermediates in the synthesis of a wide variety of organic compounds, such as microbicides, agricultural
pesticides and pharmaceutical agents, such as antitumor agents. Certain haloformimines are also known as industrial
bactericides.

[0003] Haloformimine compounds are typically prepared by reacting a carbonyl compound, such as glyoxylic acid,
with an iminating agent, such as hydroxylamine, to form a formimine, followed by the addition of a base to the reaction
mixture prior to reacting the formimine with a halogenating agent. For example, US 4,879,314 (Hsu) discloses methods
of preparing dihalooformaldoximes that require the addition of sodium bicarbonate to glyoxylic acid oxime before the
halogenation step. The yield of dibromoformaldoxime by this method is only 46%. There is no discussion of maintaining
the reaction at a specific pH during the halogenation step.

[0004] Rohloff et al., Tetrahedron Letters, Vol. 33 (1992), Nr. 22, pp. 3113-3116 discloses that in a process for the
preparation of dibromoformaldoxime from glyoxlic acid oxime the yield is increased by buffering the reaction mixture.
[0005] Such methods of preparing haloformimines typically result in low yields and the presence of significant levels
of by-products. Much cost and effort must then be spent to purify the resulting haloformimine compound.

[0006] There is therefore a continuing need for a method of preparing haloformimine compounds that provides high
yields and produces very low amounts of by-products.

Summary of the Invention

[0007] The presentinvention is directed to the surprising discovery that. maintaining a pH between 2.5 and 4.5 during
the halogenation of formimines greatly increases the yields of haloformimines and greatly decreases the rate of by-
product formation.

[0008] The present invention is directed to a process for preparing haloformimine compounds of the formula

Y ' ®

wherein: X, X! = halo; Y = halo, CO,R!, CX'(=NR), C(O)NR'OR'!; R = OR2, NR3R4, N=CR®R6; R2 = H, C(O)R?,
(C4-Cqg)alkyl, substituted (C4-Cyg)alkyl, (C-Cqg)aralkyl, substituted (C;-Cqg)aralkyl, phenyl, substituted phenyl; R3
and R# are independently selected from: (C4-C4g)alkyl, substituted (C;-C4g)alkyl, (C;-C4q)aralkyl, substituted (C;-C4q)
aralkyl, phenyl, substituted phenyl; R® and R® are independently selected from: H, halo, CO,R1, (C4-C4g)alkyl, substi-
tuted (C4-Cqg)alkyl, (C;,-Cqp)aralkyl, substituted (C,-C4g)aralkyl, phenyl, substituted phenyl; R7 = (C4-C4g)alkyl, sub-
stituted (C4-C4g)alkyl, (C;-C4q)aralkyl, substituted (C;-C,)aralkyl, phenyl, substituted phenyl, NR8RY; and R', R8, R9,
R10 and R are independently selected from: H, (C4-C4g)alkyl, substituted (C;-C4g)alkyl, (C;-C,g)aralkyl, substituted
(C4-Cyp)aralkyl, phenyl, substituted phenyl; wherein the process comprises combining a formimine compound with a
solvent and sufficient first base to provide a mixture having a pH in the range of 2.5 to 4.5, followed by reacting said
formimine mixture with a halogenating agent to produce a haloformimine compound, while maintaining the pH of the
mixture in the range of 2.5 to 4.5 by continuous or periodic addition of a second base, which second base is the same
as or different from the first base and is a weak base having a pKb of 4 to 12.

[0009] The present invention is also directed to haloformimine compounds prepared according to the process de-
scribed above.

Detailed Description of the Invention

[0010] As used throughout the specification, the following terms shall have the following meanings, unless the context
clearly indicates otherwise.

[0011] "Alkyl" refers to straight chain, branched or cyclic carbon chain, or any combination thereof. "Halo" and "hal-
ogen" refer to fluorine, chlorine, bromine and iodine. "Substituted phenyl" means one or more of the hydrogens on the
aromatic ring are replaced by another substituent, such as cyano, hydroxy, (C4-C,)alkyl, nitro, mercapto, (C4-C,)alkylth-
io, halo and (C4-C,)alkoxy. "Substituted alkyl" means one or more of the hydrogens on the carbon chain are replaced
by another substituent, such as cyano, hydroxy, (C4-C,)alkyl, nitro, mercapto, (C4-C,)alkylthio, halo, carbonyl and
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(C4-Cy4)alkoxy. "Substituted aralkyl" means one or more hydrogens on the aromatic ring or alkyl chain are replaced by
another substituent, such as cyano, hydroxy, (C4-C,)alkyl, nitro, mercapto, (C4-C,4)alkylthio, halo, carbonyl and (C4-C,)
alkoxy.

[0012] "Iminating agent" refers to any compound that reacts with an aldehyde to form an imine. "Aldehyde" refers to
aldehydes and aldehyde derivatives, such as acetals and hemiacetals. "Halogenating agent" refers to any material
that reacts with a formimine to produce a haloformimine.

[0013] Allamounts are percent by weight ("%wt"), unless otherwise noted. All ranges are inclusive. As used through-
out the specification, the following abbreviations are applied: g = gram; C = Centigrade; mL = milliliter; m.p. = melting
point; and mol = mole.

[0014] The process of the present invention may be used to prepare the haloformimine compounds of formula (1). It
is preferred that at least one of X and Y is bromine or chlorine. It is more preferred that the haloformimines are those
wherein R = OR2. When any of R, R2, R3, R4, R5, R6, R7, R8 and R? are alkyl or substituted alkyl, it is preferred that
they are (C4-Cg)alkyl or substituted (C4-Cg)alkyl. When R is N=CR®RS, it is preferred that at least one of R5 and R8 is
bromine or chlorine.

[0015] Suitable haloformimine compounds that can be prepared by the process of the present invention include, but
are not limited to: bromochloroformaldoxime; dibromoformaldoxime; dichloroformaldoxime; 2-chloro-2-hydroxyimino
acetic acid; 2-chloro-2-hydroxyimino methyl acetate; 2-chloro-2-(acetoxyimino) ethyl acetate; 2-bromo-2-hydroxyimino
ethyl acetate; 2-chloro-2-(acetoxyimino) methyl acetate; 2-chloro-2-(benzoyloxyimino) methyl acetate; 2-chloro-2-(N-
methylcarbamoyloxyimino) methyl acetate; 2-chloro-2-hydroxyimino benzyl acetate; 2-bromo-2-hydroxyimino benzyl
acetate; 2-chloro-2-hydroxyimino phenyl acetate; 2-bromo-2-hydroxyimino phenyl acetate; 2-chloro-2-hydroxyimino
octyl acetate; and 2-bromo-2-hydroxyunino octyl acetate.

[0016] The formimine compounds useful in the present invention are any that are capable of reacting with a halo-
genating agent to give the haloformimine compounds of formula (l). In general, the formimine compounds useful in the
present invention are those of formula (l1)

x3
U

Y2 @

wherein X3 and X4 are independently selected from halogen and hydrogen; Y2 = H, CO2R1, CX4(=NR), C(O)NR10R"";
R, R1, R2, R3, R4, R5 R6, R7, R8, RY, R10, and R are as defined above; provided that at least one of X3 and X4 is
hydrogen. Peferred formimines are those wherein R = OR2,

[0017] The formimine compounds useful in the present invention can be prepared by methods well-known in the art.
Such methods include the reaction of aldehydes or other carbonyl containing compounds with an iminating agent, such
as hydrazine; a substituted hydrazine, such as phenylhydrazine, dimethylhydrazine, and t-butylhydrazine; hydroxy-
lamine; a substituted hydroxylamine, such as methyl hydroxylamine and ethyl hydroxylamine; and hydrazones, such
as phenylhydrazone. Monohaloformimines can also be used as formimine compounds in the present invention to pre-
pare dihaloformimines. Such monohaloformimines can be prepared by the process of the present invention or other
known methods. For example, Kozikowski et al., Journal of Organic Chemistry, vol. 48, pp 366-372 (1983), discloses
methods of preparing monohaloformimine compounds, herein incorporated by reference to the extent it teaches how
to prepare such compounds.

[0018] In the process of the present invention, a sufficient amount of a first base is combined with a formimine com-
pound and a solvent to provide a mixture having a pH in the range 2.5 to 4.5, and preferably in the range of 3.0 to 4.0.
Any base that does not react with the formimine or deactivate the halogenating agent is useful as a first base in the
present invention. Suitable first bases include, but are not limited to: sodium bicarbonate, potassium bicarbonate,
sodium carbonate, potassium carbonate, sodium hydroxide, potassium hydroxide, sodium bisulfate, sodium acetate,
potassium acetate, ammonium hydroxide, sodium methoxide, potassium methoxide, sodium ethoxide, potassium
ethoxide, and mixtures thereof. It is preferred that the first base is not an amine base.

[0019] The solvent, formimine compound and base may be combined in any order. Suitable solvents include water,
methylene dichloride, chloroform, carbon tetrachloride, methylene dibromide, bromoform, carbon tetrabromide, ethyl-
ene dichloride, trichloroethane, tetrachloroethane, ethylene dibromide, toluene, xylene, benzotrifluoride, and mixtures
thereof. It is preferred that the solvent is water.

[0020] Any halogenating agent that is capable of reacting with a formimine compound to provide a haloformimine is
useful in the present invention. Suitable halogenating agents include, but are not limited to: chlorine, bromine, iodine,
thionyl chloride, sulfuryl chloride, hypochlorous acid, hypobromous acid, sodium hypochlorite, potassium hypochlorite,
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calcium hypochlorite, sodium hypobromite, potassium hypobromite, calcium hypobromite, N-chlorosuccinimide, N-
bromosuccinimide, N-iodosucccinimide, t-butyl hypochlorite, t-butyl hypobromite, and mixed halogens, such as bro-
mine chloride. It is preferred that the halogenating agent is chlorine, bromine, sodium hypochlorite, potassium hy-
pochlorite, calcium hypochlorite, sodium hypobromite, potassium hypobromite, or calcium hypobromite.

[0021] When the halogenating agent is a liquid, it may be added to the reaction directly or may be dissolved in a
solvent and then added to the reaction. When the halogenating agent is a solid, it is slurried or dissolved in a solvent
prior to addition to the reaction. When the halogenating agent is a gas, it may be bubbled through the reaction mixture
or may be used to saturate a solvent and then added as a liquid. The solvent used to dissolve the halogenating agent
may be the same as, or different from, the solvent combined with the formimine compound and base. Suitable solvents
for use with the halogenating agents include, but are not limited to: water, organic solvents and mixtures thereof.
Suitable organic solvents include, but are not limited to: methylene dichloride, chloroform, carbon tetrachloride, meth-
ylene dibromide, bromoform, carbon tetrabromide, ethylene dichloride, trichloroethane, tetrachloroethane, ethylene
dibromide, toluene, xylene, benzotrifluoride, and the like. The solvent used with the halogenating agent need not be
miscible with the solvent combined with the formimine. It is preferred that the solvent for the halogenating agent is
water or methylene dichloride.

[0022] The halogenating agent is generally added to the reaction at a rate such that the temperature of the reaction
does not rise above 25° C. It is preferred that the halogenating agent be added at a rate such that the temperature of
the reaction does not rise above 15° C, and more preferably not above 10° C.

[0023] The amount of the halogenating agent useful in the present invention depends upon the formimine compound
and the particular halogenating agent used. Typically, the amount of halogenating agent is from 0.25 to 3 mole equiv-
alents, based on the formimine compound, and preferably from 0.5 to 2.0 mole equivalents.

[0024] The process of the present invention provides high purity haloformimine compounds in high yields when the
pH of the reaction during halogenation is maintained at a pH in the range of 2.5 to 4.5, and preferably in the range of
3.0t0 4.0.

[0025] The pH of the reaction is maintained by the addition of a second base during the course of halogenation,
[0026] The second base may be added continuously or periodically. Any base that maintains the pH of the reaction
mixture in the range of 2.5 to 4.5, does not deactivate the halogenating agent, and does not react with the formimine
or haloformimine produced is suitable for use as a second base in the present invention. The second base in the
present invention is a weak base. Weak bases are those having a pK,, of 4 to 12, and preferably a pKy, of 5 to 10.
[0027] Itis preferred that the second base is sodium bicarbonate, potassium bicarbonate, sodium acetate, potassium
acetate, sodium dihydrogen borate, potassium dihydrogen borate, hypobromous acid, hypochlorous acid, disodium
hydrogen phosphate, dipotassium hydrogen phosphate, sodium dihydrogen phosphate, potassium dihydrogen phos-
phate, and sodium sulfate.

[0028] The amount of the second base to be added during the halogenation step is that amount necessary to maintain
the pH of the reaction mixture in the range of 2.5 and 4.5, preferably in the range of 3.0 and 4.0.

[0029] Whenthe second base is added to the reaction mixture continuously, it may be combined with the halogenating
agent prior to addition to the reaction or added simultaneous with, but separate from, the halogenating agent. When
the second base is added to the reaction mixture periodically, it should be added before the pH of the reaction mixture
falls below 2.5. It is preferred that the second base be added continuously, and more preferably that the second base
and halogenating agent be combined prior to addition to the reaction.

[0030] A basic halogenating agent may maintain the pH of the reaction without the need for a second base. Such
basic halogenating agents are generally the product of a reaction of a halogenating agent with a base. Any basic
halogenating agent that maintains a pH of 2 to 5 during the halogenation reaction is suitable. Suitable basic halogenating
agents include, but are not limited to: sodium hypochlorite, potassium hypochlorite, calcium hypochlorite, sodium hy-
pobromite, potassium hypobromite and calcium hypobromite.

[0031] The halogenation process of the present invention may be carried out at a wide range of temperatures. In
general, halogenation may be performed at a temperature in the range of -10° to 100° C. It is preferred that the tem-
perature of the reaction be in the range of -5° to 65° C, and more preferably in the range of 0° to 35° C.

[0032] The haloformimine compounds of the present invention may be isolated from the reaction mixture by any
conventional means, such as by filtration or solvent extraction. Any solvent that dissolves the haloformimines may be
used to extract them from the reaction mixture. Suitable solvents include, but are not limited to: methylene dichloride,
ethylene dichloride, ethylene dibromide, and chloroform.

[0033] When the haloformimine compounds produced by the process of the present invention are to be used in the
synthesis of microbicides, agricultural pesticides or pharmaceutical agents, they may be used without further purifica-
tion. When the haloformimines are to be used as industrial bactericides, they may be added to any industrial locus
directly or first taken up in a carrier and then added to the industrial locus. Suitable carriers for haloformimines include,
but are not limited to: water, organic solvents or mixtures thereof. Suitable organic solvents include, but are not limited
to: acetonitrile, ethyl acetate, butyl acetate, toluene, xylene, methanol, ethanol, acetone, methyl ethyl ketone, methyl
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isobutyl ketone, ethylene glycol, diethylene glycol, propylene glycol, dipropylene glycol, and glycol ethers. Alternatively,
the haloformimines may be combined with solid carriers, such as diatomaceous earth, silicas, and the like, and then
added to the industrial locus.

[0034] Haloformimine bactericides are suitable for use in a variety of industrial loci, such as, but not limited to: cooling
towers; air washers; mineral slurries; pulp and paper processing fluids; paper coatings; swimming pools; spas; adhe-
sives; caulks; mastics; sealants; agriculture adjuvant preservation; construction products; cosmetics and toiletries;
shampoos; disinfectants and antiseptics; formulated industrial and consumer products; soaps; laundry rinse waters;
leather and leather products; wood, including lumber, timber, fiberboard, plywood, and wood composites; plastics;
lubricants; hydraulic fluids; medical devices; metalworking fluids; emulsions and dispersions; paints, including marine
paints; varnishes, including marine varnishes; latexes; odor control fluids; coatings, including marine coatings; petro-
leum processing fluids; fuel; oil field fluids; photographic chemicals; printing fluids; sanitizers; detergents; textiles, such
as fibers; and textile products, such as clothes and carpets.

[0035] The amount of haloformimine compounds useful to control bacteria are well known to those skilled in the art
and depends upon the locus to be protected and the efficacy of the particular haloformimine compound. The amount
of haloformimine compounds suitable to inhibit the growth of bacteria is generally between 0.05 and 5,000 ppm, based
on the weight or volume of the locus to be protected.

[0036] The following examples are presented to illustrate further various aspects of the present invention, but are
not intended to limit the scope of the invention in any aspect.

Example 1

[0037] This Example demonstrates the process of the present invention using a solvent mixture of water and meth-
ylene dichloride.

[0038] To a 5000 mL jacketed 3-necked round bottom flask equipped with a bottom take-off valve, a thermocouple,
a mechanical stirrer and a condenser were added a 50% solution of glyoxylic acid in water (296.16 g, 2.00 mol) and
water (740 mL). To the stirred solution was added a solution of hydroxylamine sulfate (164.14 g, 1.00 mol) in water
(350 mL). The solution was stirred at room temperature for one hour to give a formimine compound.

[0039] Sodium bicarbonate (325.4 g, 3.87 mol) was added from a screw feeder to adjust the pH to 4.0. Methylene
dichloride (1500 mL) was added and the solution was cooled to 5° C with external cooling through the jacket. To the
two-phase, well stirred mixture at 5 to 10° C was added a solution of bromine (639.28 g, 4.00 mol) in methylene
dichloride (750 mL) at a rate such that the temperature of the reaction mixture did not rise above 10° C (about 2.75
hours). During the addition of bromine, additional sodium bicarbonate (203.9 g, 2.43 mol) was added to maintain the
pH in the range of 3 to 4. Upon completion of the addition of bromine, the solution was further stirred for 3 hours, while
allowing it to warm to ambient temperature, and then the organic layer was separated. The aqueous layer was extracted
with methylene dichloride (2x800 mL). The combined organic extracts were dried over MgSQ,, filtered and evaporated
on the rotary evaporator to yield 348.1 g (85.8% crude yield, 96.4% purity) of a white solid, m.p. 68-70° C. Upon
recrystallization from 260 g of hexane, a white crystalline solid, pure dibromoformaldoxime ("DBFQ"), was obtained
(290.1 g, 71.5 % yield); m.p. 70.0-71.6° C. Mass spectral analysis supported the expected structure.

[0040] These data show that the process of the present invention provides haloformimine compounds in high yields
and high purity when a mixed solvent is used.

Example 2

[0041] This Example demonstrates the process of the present invention using water as a solvent.

[0042] To a 5000 mL jacketed 3-necked round bottom flask equipped with a bottom take-off valve, a thermocouple,
a mechanical stirrer and a condenser was added a 50% solution of glyoxylic acid in water (296.16 g, 2.00 mol). To the
stirred solution was added a solution of hydroxylamine sulfate (164.14 g, 1.00 mol) in water (350 mL). The solution
was stirred at room temperature for one hour to give a formimine.

[0043] The solution was adjusted to pH 3.6 with 50% sodium hydroxide (300 g, 3.75 mol). The solution was cooled
to 0° C with external cooling through the jacket, causing it to form a white slurry. Liquid bromine (639.28 g, 4.00 mol)
was added at such a rate that the temperature of the reaction mixture did not rise above 7° C (about 2.75 hours).
During the addition of bromine, a 22% solution of potassium bicarbonate in water (1323 g, 2.91 mol) was added to
maintain the pH in the range of 3 to 4. Upon completion of the addition of bromine, the solution was further stirred for
3 hours at 5° C. Methylene dichloride (1000 g) was added to dissolve the product and the organic layer was separated.
A second extraction with methylene dichloride (1000 g) was carried out. The combined organic extracts were dried
over MgSQ,, filtered and evaporated on the rotary evaporator to yield 329.8 g (81.3% crude yield, 98.0% purity) of a
white solid, m.p. 68-70° C. Upon recrystallization from 250 g of hexane, a white crystalline solid, pure DBFO, was
obtained (280.5 g, 69.1 % yield); m.p. 70-72° C.
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[0044] These data show that the process of the present invention provides haloformimine compounds in high yields
and high purity when a single solvent is used.

Examples 3-7

[0045] Example 2 was repeated except that the second base, its amount or the scale of the reaction were varied.
The second base solution was an aqueous solution. These data are reported in Table 1.

Table 1
Example | Glyoxylic Acid (mol) | Second Base Solution | DBFO Purity (%) | DBFO Yield (%)
3 2 22% NaHCO4 99 78
4 2 22% NaHCO4 96 83
5 2 22% NaCOg4 97 81
6 0.2 15% KHCO4 98 77
7 0.8 22% KHCO4 97 80

[0046] The above data show that the process of the invention works with a variety of bases and batch sizes.

Example 8

[0047] The process of Example 2 was repeated except that the batch size was 0.8 moles of glyoxylic acid, hydrox-
ylamine was used as the iminating agent instead of hydroxylamine sulfate and 15% potassium bicarbonate solution
was added as the second base. DBFO was obtained in 77% yield with a purity of 93%.

Example 9 (Comparative)

[0048] This Example demonstrates the preparation of dibromoformaldoxime according to US 4,879,314 (Hsu).
[0049] To a mechanically stirred solution of glyoxylic acid (1.0 mol) in water (600 mL) was added hydroxylamine
hydrochloride (69.49 g, 1.0 mol). The solution was stirred at room temperature for 24 hours. Sodium bicarbonate (175
g, 2.08 mol) was added and carefully followed by methylene dichloride (750 mL). To the two-phase, well stirred mixture
at 5 to 10° C was added a solution of bromine (240 g, 1.5 mol) in methylene dichloride (375 mL) at a rate such that
the temperature of the reaction mixture did not rise above 10° C. Upon completion of the addition of bromine, the
solution was further stirred for 3 hours, cooled, and the organic layer separated. The aqueous layer was extracted with
methylene dichloride (2x400 mL). The combined organic extracts were dried over MgSQ,, filtered and evaporated to
give 82.2 g of DBFO (40.5 % yield). Recrystallization from hexane gave 58.0 g of DBFO (28.6 % yield).

[0050] Comparison of the results of Example 9 with Examples 1 to 8 indicate that the previously known method of
preparing haloformimine compounds produces low yields with relatively high levels of by-products or impurities, where-
as the process of the present invention results in high yields of haloformimine compounds in high purity.

Claims

1. A process for preparing haloformimines of the formula

X

>=N_..R

Y ®

wherein:

X, X! = halo;
Y = halo, CO,R", CX'(=NR), C(O)NR10R;
R = OR?, NR3R4, N=CR5R:
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R2 =H, C(O)R7, (C4-C4g)alkyl, substituted (C;-C4g)alkyl, (C;-C4q)aralkyl, substituted (C;-C4q)aralkyl, phenyl,
substituted phenyl;

R3 and R4 are independently selected from: (C4-Cg)alkyl, substituted (C4-C4g)alkyl, (C;-Cg)aralkyl, substi-
tuted (C;-Cyp)aralkyl, phenyl, substituted phenyl;

R5 and R® are independently selected from: H, halo, CO,R1, (C;-C4g)alkyl, substituted (C4-C4g)alkyl, (C7-C1()
aralkyl, substituted (C,-C4g)aralkyl, phenyl, substituted phenyl;

R7 = (C4-Cyg)alkyl, substituted (C4-C4g)alkyl, (C;-C4p)aralkyl, substituted (C;-C4q)aralkyl, phenyl, substituted
phenyl, NR8RY;

R, R8, R9, R10 and R are independently selected from: H, (C4-Cg)alkyl, substituted (C4-C4g)alkyl, (C7-C1()
aralkyl, substituted (C;-Cp)aralkyl, phenyl, substituted phenyl;

wherein the process comprises combining a formimine compound with a solvent and sufficient first base to
provide a mixture having a pH in the range of 2.5 to 4.5, followed by reacting said formimine mixture with a halo-
genating agent to produce a haloformimine compound, while maintaining the pH of the mixture in the range of 2.5
to 4.5 by continuous a periodic addition of a second base, which second base is the same as or different from the
first base and is a weak base having a pKb of 4 to 12.

The process according to claim 1 wherein the halogenating agent comprises chlorine, bromine, iodine, thionyl
chloride, sulfuryl chloride, hypochlorous acid, hypobromous acid, sodium hypochlorite, potassium hypochlorite,
calcium hypochlorite, sodium hypobromite, potassium hypobromite, calcium hypobromite, N-chlorosuccinimide,
N-bromosuccinimide, N-iodosucccinimide, t-butyl hypochlorite, t-butyl hypobromite, or mixed halogens.

The process of claim 1 wherein at least one of X and Y are selected from the group consisting of bromine and
chlorine.

The process of claim 3 wherein R is OR2.

The process of claim 1 wherein the haloformimine compound comprises bromochloroformaldoxime; dibromofor-
maldoxime; dichloroformaldoxime; 2-chloro-2-hydroxyimino acetic acid; 2-chloro-2-hydroxyimino methyl acetate;
2-chloro-2-(acetoxyimino) ethyl acetate; 2-bromo-2-hydroxyimino ethyl acetate; 2-chloro-2-(acetoxyimino) methyl
acetate; 2-chloro-2-(benzoyloxyimino) methyl acetate; 2-chloro-2-(N-methylcarbamoyloxyimino) methyl acetate;
2-chloro-2-hydroxyimino benzyl acetate; 2-bromo-2-hydroxyimino benzyl acetate; 2-chloro-2-hydroxyimino phenyl
acetate; 2-bromo-2-hydroxyimino phenyl acetate; 2-chloro-2-hydroxyimino octyl acetate; or 2-bromo-2-hydroxy-
imino octyl acetate.

The process of claim 1 wherein the amount of the halogenating agent is 0.25 to 3 mole equivalents, based on the
formimine compound.

The process of claim 1, wherein the second base comprises sodium bicarbonate, potassium bicarbonate, sodium
acetate, potassium acetate, sodium dihydrogen borate, potassium dihydrogen borate, hypobromous acid, hy-
pochlorous acid, disodium hydrogen phosphate, dipotassium hydrogen phosphate, sodium dihydrogen phosphate,
potassium dihydrogen phosphate, sodium hydrogen sulfide, sodium sulfate or mixtures thereof.

Patentanspriiche

1.

Verfahren zur Herstellung von Haloformiminen der Formel

X
»=N-R
Y
wobei:
X, X1 = Halo;
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Y = Halo, CO,R', CX(=NR), C(O)NR10R"",

R = ORZ2, NR3R4, N=CR5RS;

R2 = H, C(O)R7, (C4-C4g)Alkyl, substituiertes (C4-C4g)Alkyl, (C7-C4q)Aralkyl, substituiertes (C,-C4q)Aralkyl,
Phenyl, substituiertes Phenyl;

R3 und R* unabhangig voneinander ausgewahlt werden aus: (C4-C4g)Alkyl, substituiertes (C;-C4g)Alkyl,
(C7-Cyp)Aralkyl, substituiertes (C;-Cg)Aralkyl, Phenyl, substituiertes Phenyl;

R5 und R® unabhangig voneinander ausgewahlt werden aus: H, Halo, CO,R1, (C4-C4g)Alkyl, substiuiertes
(C4-C1g)Alkyl, (C7-C4g)Aralkyl, substituiertes (C;-C,g)Aralkyl, Phenyl, substituiertes Phenyl;

R7 = (C4-C4g)Alkyl, substituiertes (C4-C4g)Alkyl, (C;-C4p)Aralkyl, substituiertes (C;-C4q)Aralkyl, Phenyl, sub-
stituiertes Phenyl, NR8R9;

R', R8, RY, R0 und R unabhé&ngig voneinander ausgewahlt werden aus: H, (C4-C4g)Alkyl, substituiertes
(C4-C4g)Alkyl, (C;-C4g)Aralkyl, substituiertes (C,-Cg)Aralkyl, Phenyl, substituiertes Phenyl;

wobei das Verfahren die folgenden Schritte umfasst:

Kombinieren einer Formiminverbindung mit einem Lésungsmittel und einer ausreichenden Menge einer ersten
Base, um eine Mischung mit einem pH-Wert im Bereich von 2,5 bis 4,5 bereit zu stellen,

und anschlieBende Durchfiihrung einer Reaktion von besagter Formiminmischung mit einem Halogenierungs-
mittel zur Herstellung einer Haloformiminverbindung, wobei der pH-Wert der Mischung durch kontinuierliche
oder periodische Zugabe einer zweiten Base, die die gleiche Base wie die erste Base oder eine andere Base
istund eine schwache Base mit einem pKg-Wert von 4 bis 12 ist, in einem Bereich von 2,5 bis 4,5 gehalten wird.

Verfahren gemaf Anspruch 1, wobei das Halogenierungsmittel Chlor, Brom, Jod, Thionylchlorid, Sulfurylchlorid,
hypochlorige Saure, hypobromige S&ure, Natriumhypochlorit, Kaliumhypochlorit, Calciumhypochlorit, Natriumhy-
pobromit, Kaliumhypobromit, Calciumhypobromit, N-Chlorosuccinimid, N-Bromosuccinimid, N-Jodosuccinimid, t-
Butylhypochlorit, t-Butylhypobromit oder Halogenmischungen umfasst.

Verfahren gemaf Anspruch 1, wobei wenigstens einer der Substituenten X und Y ausgewabhlt wird aus der Gruppe
bestehend aus Brom und Jod.

Verfahren gemaf Anspruch 3, wobei R = OR? ist.

Verfahren gemaf Anspruch 1, wobei die Haloformiminverbindung Bromochloroformaldoxim, Dibromoformaldoxim,
Dichloroformaldoxim, 2-Chloro-2-Hydroxyiminoessigsaure, 2-Chloro-2-Hydroxyiminomethylacetat, 2-Chloro-
2-(Acetoxyimino)ethylacetat, = 2-Bromo-2-Hydroxyiminoethylacetat, = 2-Chloro-2-(Acetoxyimino)methylacetat,
2-Chloro-2-(Benzoyloxyimino)methylacetat, 2-Chloro-2-(N-Methylcarbamoyloxyimino)methylacetat, 2-Chloro-
2-Hydroxyiminobenzylacetat, 2-Bromo-2-Hydroxyiminobenzylacetat, 2-Chloro-2-Hydroxyiminophenylacetat,
2-Bromo-2-Hydroxyiminophenylacetat, 2-Chloro-2-Hydroxyiminooctylacetat oder 2-Bromo-2-Hydroxyiminooctyla-
cetat umfasst.

Verfahren gemaf Anspruch 1, wobei die Menge des Halogenierungsmittels 0,25 bis 3 Molaquivalente, bezogen
auf die Formiminverbindung, ist.

Verfahren gemaf Anspruch 1, wobei die zweite Base Natriumbicarbonat, Kaliumbicarbonat, Natriumacetat, Kali-
umacetat, Natriumdihydrogenborat, Kaliumdihydrogenborat, hypobromige Saure, hypochlorige Saure, Dinatrium-
hydrogenphosphat, Dikaliumhydrogenphosphat, Natriumdihydrogenphosphat, Kaliumdihydrogenphosphat, Natri-
umhydrogensulfid, Natriumsulfat oder Mischungen davon umfasst.

Revendications

1.

Procédé pour préparer des haloformimines ayant la formule
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Y‘>- -
(1)

ou

X, X1 = groupe halo,

Y = groupe halo, CO,R', CX'(=NR), C(O)NR'OR",

R = OR2, NR3R#4, N=CRS3R6,

R2=H, C(O)R?, alkyle (C4-C43g), alkyle (C4-C4g) substitué, aralkyle (C;-C,), aralkyle (C;-C4) substitué, phé-
nyle, phényle substitué,

R3 et R4 sont indépendamment choisis parmi : alkyle (C4-C4g), alkyle (C;-C4g) substitué, aralkyle (C;-Cyq),
aralkyle (C;-C,,) substitué, phényle, phényle substitué,

R5 et R® sont indépendamment choisis parmi : H, un groupe halo, CO,R?, alkyle (C4-C,g), alkyle (C4-C4g)
substitué, aralkyle (C;-C,g), aralkyle (C;-C,) substitué, phényle, phényle substitué,

R7 = alkyle (C4-Cyg), alkyle (C4-C4g) substitué, aralkyle (C;-C4,), aralkyle (C;-C4) substitué, phényle, phényle
substitué, NR8R?,

R, R8, R9, R10 ¢t R sont indépendamment choisis parmi : H, alkyle (C4-Cg), alkyle (C4-C4g) substitué,
aralkyle (C;-C4,), aralkyle (C4-C,q) substitué, phényle, phényle substitué,

dans lequel le procédé comprend la combinaison d'un composé de formimine avec un solvant et une premiére
base suffisante pour réaliser un mélange ayant un pH dans la plage de 2,5 a 4,5, suivie de la réaction dudit mélange
de formimine avec un agent d'halogénation pour produire un composé d'haloformimine, tout en maintenant le pH
du mélange dans la plage de 2,5 a 4,5 par un ajout continu ou périodique d'une seconde base, laquelle seconde
base est la méme ou est différente de la premiére base et est une base faiblc ayant un pKb compris de 4 a 12.

Procédé selon la revendication 1, dans lequel I'agent d'halogénation comprend le chlore, le brome, I'iode, le chlo-
rure de thionyle, le chlorure de sulfuryle, I'acide hypochloreux, I'acide hypobromeux, I'hypochlorite de sodium,
I'hypochlorite de potassium, I'hypochlorite de calcium, I'hypobromite de sodium, I'nypobromite de potassium, I'hy-
pobromite de calcium, la N-chlorosuccinimide, la N-bromosuccinimide, la N-iodosuccinimide, I'hypochlorite de t-
butyle, I'nypobromite de t-butyle, ou les halogénes mélangés.

Procédé selon la revendication 1, dans lequel au moins un des X et Y est sélectionné dans le groupe comprenant
le brome et le chlore.

Procédé selon la revendication 3, dans lequel R est OR2,

Procédé selon la revendication 1, dans lequel le composé haloformimine comprend la bromochloroformaldoxime,
la dibromoformaldoxime, la dichloroformaldoxime, I'acide 2-chloro-2-hydroxyiminométhylacétate, le 2-chloro-
2-(acétoxyimino)éthylacétate, le 2-bromo-2-hydroxyiminoéthylacétate, le 2-chloro-2-(acétoxyimino)-méthylacéta-
te, le 2-chloro-2-(benzoyloxyimino)méthylacétate, le 2-chloro-2-(N-méthylcarbamoyloxyimino)méthylacétate, le
2-chloro-2-hydroxyiminophénylacétate, le 2-bromo-2- hydroxyiminophénylacétate, le 2-chloro-2-hydroxyimino-oc-
tylacétatc, ou le 2-bromo-2-hydroxyiminooctylacétate.

Procédé selon la revendication 1, dans lequel la quantité d'agent d'halogénation est de 2,5 a 3 moles équivalents,
basée sur le composé formimine.

Procédé selon la revendication 1, dans lequel la seconde base comprend le bicarbonate de sodium, le bicarbonate
de potassium, l'acétate de sodium, l'acétate de potassium, le borate diacide de sodium, le borate diacide de po-
tassium, I'acide hypobromeux, I'acide hypochloreux, le phosphate acide de disodium, le phosphate acide de di-
potassium, le phosphate diacide de sodium, le phosphate diacide de potassium, I'hnydrogénosulfure de sodium, le
sulfate de sodium ou leurs mélanges.
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